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(54) LIQUID CRYSTAL DISPLAY DRIVING CIRCUIT 

(57)Abstract: 

PURPOSE: To supply (2m) voltage levels to a liquid 
crystal pane! and to obtain excellent display quality 
which matches characteristics of a color filter, etc., and 
conforms with human visual characteristics by weighting 
display data from (n) bits to (m)(>n) bits in units of R, G, 
and B display data by a data converting means. 
CONSTITUTION: The liquid crystal display driving circuit 
which controls display brightness with the value of a 
voltage applied to a liquid crystal panel having picture 
elements of R, G, and B is provided with the data 
converting means 101 which converts the (n)-bit R, G, 
and B display data into the (m)(>n)-bit display data, 
means 106 and 107 which input the (m)-bit display data 
at any time and temporarily store display data to be 
outputted to the display panel at a time, a means 112 
which generates voltages of (2m) levels, and means 109 
and 110 which selects one of the voltage levels 
according to the temporarily stored display data and 
outputs it to the liquid crystal panel. 
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^Jl^y^Df-^tSboT^Rf^ 1 0 0 RtBx 
40 1 0 0 BiCGx-^ 1 0 0 G£W\-? ± ~&&m.m2 

£oT, ^x-^^-x-^T&^fc&'&i; 
R/GT^tW2O0 1Rtt, Rx-# 

1 0 0 R^ffiRLT. Rr^l 0 0 2 tl, G/Bf 
-Wi'^lOOlBtt, Bx-^ 1 0 0B%m§lV 

[0 0 5 5] MiC. ft*0x~#$:^[s]$l 0 0 8R, 
1008G. 1 0 0 8 Blt SS^afcSSi^rj!3#^5 
C££W^&#§i££&^T>>£, $fffil|lMl 0 0 411 
5£? yXfAiMflOOO^U ^-^fcfcmBl 
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0 0 SR. 1 0 0 8 G, 1 0 0 8 B^&fc^gLfcE 

tfzvxnmmim i o o e**^ti-5, mi- ffumiiis 

1 0 0 4il £tffittmte*Jfflte*t 1 0 0 7 ££fifcU 

T> R, G, B^P)f^fWl 0 0 8R, 10 

0 8G, 1 0 0 8BteSbfr*ft5. ^UT> nfcV 
Rx-* 1 0 0 2 Kr-^WiO 0 8 R\Z£-dX 
mlf-yhORf^C. n b<OG-r-# 1 OOGtt 
T-^^LsIl^l 0 0 8 Giat>TmEy hcDG^-^ 

ftCOmfc?^ 0 0 8R, 1O08G, 10 08 

CO 0 5 6) S3 1 1 El«^0#^^fli^x-^^te 

[0 0 5 71 ZCOmiZ&V^T, 10 0^T-^fe 
* 1. 0 0 CP 5^ 10 0R»nkf-/hOR 

1 00 Bttnbftv bCDBx^T&a. HOOfm 
f ^il^ m < S i/Xf Mfi^t^^c 1 1 
0 1 RiiRf-^ 1 0 0 lUGf-^ 1 0 0 G&Mftf 
SR/Gt 4 — llOiG^Gf-^10 0 
GtBf-!? 1 0 0 Bfi^nG/Bf-^tl^^^ 
-C&O, 1 1 0 2R<Dn\±y hR^-^, 1102 
Btf)n£y hB^-^^jt^r^ 1 1 0 

T?»0» ^XxAffflWtl 1 GO^tT, 

^szummtom 104. -r *-~r;H&^i 1 0 5 

a> -f^mi 10 5b^Mt^ 1106 
R> 1107RSRf-^W 1106G, 11 
0 7G&G7*-*SaJllitt, 1106B, 110 7B& 
Br~^IWT^^ t HO8Riimlf7h0Rf 
1 1 0 SGttmlf^KcOGT-^TfcOv 110 

[o o 5 83 &\zwi i&?-#M&M&&m^%mm 
*** 

[0 0 5 9] yXfAliif HOOilyXrM^ 

lltt<5^r^ i o o ©ft££5Ki-0-!rc» 

J® I 1 0 3T^l 1 0 4£ 



(8) §if 4 - 3 0449 5 

■5. Gr-^lOOG^;^Df^« 
^n, Rr^ 1 0 0 RtBr-^ 1 0 0 B£x— 
fcj££frt**^ R/Gf^tV^^l 1 0 1R11 
Gr-^IOOG^MIT, Rf-^1002Rt 
Ls G/B^— 1 1 0 lBfck 1 0 

OG^IT, 1 0 2B^ C ^ 

^t— ^^/i?DT-^^nRf-^ i 0 0 R 
tBr-^ i 0 OBKGx-* 1 0 OGtm-r-PW 

^#^Pl^tC, R/G5*-^U^^1 10 IRtt, R 
5r-£ 1 0 OR^IttT, Rf^l 1 0 2R<hU 
G/BT^t^^ll0 1Btt, Bt-^ 1 0 0 B 

[0 0 6 0] R, G, B#^<0^7 f -^A*7;± 

Cte. * [g|% 1 1 0 5 R, 1 1 0 6 

R, G : r-#<Dy : --#m&m&l 1 0 5G, 110 6 
G. Bt^0t^»^11O5B, 1106B 

110 5a. 1105 bm^tlfr%m$iT&. 

SO, mtf^ MRr-^1 108R, mH-j h©Gf 

i 1 0 8G, mfcfy h©Br^l 1 0 
Sft*. Rv G, B&*<Dy*-?M&®m 

[0 0 6 1] 

^ T-^&^mC&^T. R, G, B#^x 

— ^Knlf* H9*Sm On) }£y Y\zW^f-9\Z 

itmi&tmttiLZ* rn^o. (2 cam* 
£^m/£ wi<%m$k^*)i\zmmT% c t&*imt& 

tiz&v, mm<?>wmzm&LtzMmmttMz?z\£tf 

[mi] *«^«Sf^yHIftl»O^D^ 

[02] ^©^X^^yW«lHj^CDyP^^^ 
50 [R4] ^^iSS^iSfjW^Lrcfe^T^^. 
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LESS] ^i®VCOM$-filf^t©lM 
[06] *»W©VC0Mft3£i«ftUfct*©«»tt» 

mil] ^mm<Dmmmwi»mf^-?m®M% l (07 

1 0 0»*j?t-^ 1 0 0R-ntyh©RT^, 
10 0G-n^h©G7-^ 1 0 0B~nlfy h© 

-i?*Sl!att, 1 0 J G-GAT-^ftifclsrifi* 10 1 
B-B&x-^$HJ^ 1 0 2R-mfcfyh©R7 s - 

hcDB -_^ 1. 0 10 4- 

Etf&^O&jrcx--^ 1 0 5-; >y hUfSS, 1 0 6 
•"WDa^ny^, l0 7-7y«, 10 8-7 
y^D7^ 1 0 9"-x-^xn-F[MiS& no- 

iEYJbf^i/^f, in-FK>7-fx 112 
-fte£$m^ 1 1 3 -a^/w invite, 114 

•■■Afln^W^JVSBE* 115-2X (2S>m^> 

2 0 0R-3fc?y h^Rf-^, 2DQG-3fcfyh<fl 
Gt-^, 2 0 0B-3t?y h©Bf^. 2 0 1-f 
~*afetf#*0l6, 2 0 2G3-IID 
6 6 3 1 OTTifiEl^illll^, 2 0 4-V7 h 

;UmJ±, 2 13-^P^KiVm 214-161/ 
^U0*M.ron^ 3 0 0- 1 t)©BI3WIS, 3 0 1- 
fRb7>^, 3 0 2-Ii. 3 0 

3 0 VGH-y-h^>mjffi, VGL-- 



(9) ^§8^4-3 0 44 9 5 

16 

?-b*7K£+ VCOM»«iE, V7-V0, - 
V0 — V7-HH>«E, V (257>m^~l) ~V 
0, — V <2©m*~l> -KW>fWE, 7 

0 0 «• -> U - l/^-^SftiB. 7 0 I R- 
nxjif7^©Rf^ 7 0 1G— nx j E7 h<OG 
t 1 — ^, 7 0 1 B-nX j tfy hCBr-^, 7 0 2 R 
■■'R'>7Htt. 7 0 2 G-Gy7h@^ 7 0 2B- 
By7» 7 0 3"-ttD&»£ny£, 7G4R- 
R^y^Hlk 7 0 4G-G7^» 7 0 4B-B 

10 ^y^mfb* 7 0 b-vyf-pUyp, 7 0 6 R-Rf 
-^xn-Hlii^ 7 0 6 G-Gf^f3-f^a 
7 0 6 B-BT~^T3~hW 7 0 7 R-Rf£EY 
JW^W#U\ 7 0 7G«»G«JETJ^^U^^ 7 0 
7B-BfIfW^^^ 7G8R-RFH>7 
<f>, 7 0 3 G-GFH>71'X 7 0 8 B-BPI/ 
-f >tK X 7 0 9 R-Rifr:i-«i 7 0 9 G-G 
MBE±mm^ 7 0 9B-»BttJRE£&|sfJk 7 1 GR- 
R^)2X (2£>nil) ^^JKDfitSfllJPte, 7 10G 
-G02X (2(Dnl) W^C0at*B)J|J*ffi, 7 10 

3? B-B^2X (20nm> 9 

isftim 1000 -yxfAim 1001 

R-R/GT^irl'^, 100 1B-G/Bf^ 
1rV#3\ 1 0 0 2-nlf7hroR7^ 1 0 0 3- 
nt'y h^B^-^ 1 0 04-lia 1 0 0 5- 

mmm^ 1007 -»£ifciatt©E*»£#, ioos 

R-Rr-^*i», 1 0 0 8 G-G^-^&m 
ft, 1 0 0 8 B-Bx-^^(aIWf, 1 0 0 9-MbB 

3? ttniei, 1010 -ttf-^/u, 1011 R-me 

ybcDRx--*, 1 0 1 lG-mK? h^Gr^. 1 
0 1 1 B-mh'7 h^Br^ 1 1 0 
lt§, llOlR-R/GT-nW, 1101 
B-G/Br^tl/^^ 1 1 0 2R-nHs/ hc?}R 
1 1 02B-ntfy h©BT-^, 1103- 
MPim 1 I 0 4-»#7-/*/#n«m*, 11 
0 5 a— -f *-yjHt* 110 5 b»"f *-:/JWt 
^, 1 1 0 6R-R^t-^^[eI^ 1107R-R 
JB^-^MfcOII. 1106G-G^f^fi» 
40 1 1 07G-G3RT-:5'a»lHltt, 1106B-Bif 
-*&£[sll&, 1107B-B^»^ 11 
0 8 R-me^ KcDRx-^. 1 1 0 8 G-mfy h<Z> 
Gx~#> 1 1 0 8B-mt'y hOBx-^. 
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